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j^ine Finder And District Selector r'irr"3i+ 

CUlt> StartinS ° irOTU ’ ^ Circuit 1 Fanzine 




!• PURP OSE OF C-IROTTTT 1 , 

1,1 FiM T ianiri°quhitf ranSed *° Houte oalls < start line Finders, 

: * llm 0 Subscribers Line, and connect it with various t-h 

mg apparatus necessary to Complete a call. ° 

2 . W ORKING t.tmtts 

2-1 of 5010 S o^rl aUi rtT ext6rn « trUi * Supervisory loop range 

Maximum 3 ^*°' • aj - so U3ed Wltn Subscribers loops of 900 Ohm 

Maximum and a Minimum leak of 10,000 ohms. 

OPERATION . 

3 * principal FUNCTIONS ' ’ 

3>l, Cause Starting Circuit Function. 

. Route Calls. , . ' . ^ : y ~ 

Find Calling Line, ‘ 

S^art Sender Selector. 

.Establish Talking Connection. 

Provide Timing Alarm Feature. 

4 * CONNECTING- CIRCTJTT.q ^ 

4 *1 Any Standard Incoming Circuit, 

DESCRIPTION OF 

ihis common uanel i in o f av .j ^ . , 

for passing calls oriHimedtv ~ ^. dls f 1CC selecror circuit is used 
dual message rate line if co^sTsts^ J subscriber on a flat or indivi- 

cults, as follows:- ; ts 01 Slx fictionally connected cir- 
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iLe LINE circuit consists of a line relay (L), cut-off relay 
(CO) 9 s.nd a message register, one line circuit for each, subscriber’s 
line. When tne. receiver at a calling station is removed from the 
switchhook, battery is connected to the hunting (H) lead of the 
calling line and the associated apparatus functions and starts a 
line f inner selector hunting for the battery on the hunting lead. 
When tne calling line is found, battery and ground from the line ' 
circuit is disconnected from the tip and ring of the line, which 
awaits the closure ot talking battery from the' associated district 
circuit. The associated, trip circuit is also released, thus per- 
mitting another call to start in that half of the 'group. 

A TRIP circuit is provided for each bank of $0 lines, thus mak- 
ing 15 trip circuits on a panel line finder frame of 300. lines. 

Each trip circuit is divided into two units, trip unit A, having 
access to the first 10 lines in a bank, and trip unit 3, having ac- 
cess to^ tne last ,10 lines in a bank. The trip circuit mechanically 
trj.ps the selector brushes of tne particular bank in which the ter- 
minals ot its associated lines appear and connects to a starting 
circuit. riO.cn trip circuit is equipped with an emergency plug and 
jack, by means of which a defective trip circuit can be immediately 
replaced by an emergency circuit. 

The STARTING circuit controls the sending of calls to the re- 
spective line finder selectors and starts an idle selector hunting 
Over the line terminals for the calling line, it also, at the same 
time releases a trip relay in the associated trip unit, thus per- 
mitting another call to start in any other group. There is one 
o tar Ling circuit for each frame of 300 lines. The circuit consists 
of tnree 200 type distributing selectors, one of which permits the 
attributing oi this circuit so as to give each line group an equal 
preference. The other two distributing selectors, distribute the 
Co. xs uniformly to the respective line finder' selectors. Each reg- 
fcin ?^ ci ^ it is provided with means for testing any line- 

ir^ediatet^L f M . ls equipped with an -emergency plug and jack for 
immediately replacing tne regular circuit with an emergency cir- 
cuit at any time. • • 

FIHDEB circuit is arranged to find the calling sub- ' 
scriber s line and connect it with the various switching apparatus 

neatly connected to a district selector circuit and consists of a 
power driven selector having 15 sets of contact brushes wired in 
multiple, one set of brushes associated with each line bank At 

the cniine m iin he flnd8r seleotor starts «F«ard hunting for 

lects aJ ?fle a " S001ated ^strict circuit functions and se- 

anda SsTjack 01rCUit alS ° includes a ^AKl BUSY Jack 
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5.5 The DISTRICT SELECTOR CIRCUIT, which is the other end. of the line 
finder selector, is provided with a mgiiet driven selector switch, by 
means of which an idle sender is selected and associated with the 
district until all selections have been completed, when the sender is 
discharged. The district circuit is selector ended and selects and 
connects to the proper outgoing trunlt, under the control of sender, 
for the ; completion of an originating c.ail. It also supplies talking 
battery to . the calling station, connects battery for the operation of 

•. the.-, message register in the line circuit on a charged call, and con- 
nects. -the busy tone to the calling station, if required. 

5.6 The LIKE ElilDBR TIMS ALARM, circuit is for the purpose of giving 
visual and audible signals to the attendant when an originating call 

■ is not connected to a line finder in a specified time period.' 


PANEL LINE F-INDER FRAME 


6. A. panel line finder frame consists of 15' banks (at times known as pan- 

els) of line terminals, each bank consisting of 20 sets of multiple line 
terminals, making a total capacity of 300 lines. The multiple terminals 
appear on both sides of the bank and each set consists of four terminals, 
namely; tip (T), ring (R), sleeve (S) and hunting (E) . Each frame and 
bank has a capacity of. 60 line finder selectors, 30 selectors mounted on 
the front of the frame and the other 30 selectors mounted on the rear of 
the frame. This number of selectors for each 300 lines may be reduced to 
40 or 28 selectors. The arrangement of the . selectors may be accomplished 
by splitting the line multiple banks of a frame in the following manner: - 


6.1 Each 60 selector bank on a frame is split in the center and ar- 

, ranged for a cross connecting cable, so that the first or bottom line 
on one. side of the split will connect- to and appear at the last or . 
top line, on the. other half of the bank. This practice is iised where 
60 line finder selectors are required for each 300 lines. 

6.2 Each 60 selector bank on a frame is splat- into three sections of 
20 selectors each, two of these sections to' be ‘arranged for cross 
connecting to each ether, the other section to be cress connected to 
a corresponding bank section on another' frame.. This practice is 
used where 40 selectors are required for each 300 lines, thus per- 
mitting 900 lines to be accommodated on two frames, 

6.3 A 56 selector bank split into four sections of 14 selectors each, 
the first and second sections to be arranged for cross connecting to 
each other and the third and fourth sections arranged for cross 


**»■ 
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connecting to each other. This practice- is used where 28 selectors 
. are reouircd for each 300 lines, thus permitting 600 lines, to be 
accommodated on the one frame.. 

7. Each group of selectors for each 300 lines is divided into two sub- 
groups-, "A” and ”B M . The ."A” sub-group of selectors is on one side of 

; the transposition split and the M B tf sub-group is on the other side of the 
transposition split. By this method, a call originating in a group of 20 
lines causes a selector in the ’’A” or t5 B !? sub-group to start hunting, the 
sub-group depending upon the calling line being in the first or last 10 
; , lines of the group. Should two calls in the same group originate at the 

same time, one being in the first 10 lines and the other being in the 
last 10 lines, two selectors will start, one selector in sub-group "A", 
the other in sub-group "B". Should all line finders in a sub-group be 
busy, a call originating within the corresponding 10 lines will start a 
v selector in the adjacent sub-group. 

8. When both sub-groups of selectors for 300 lines are on the same 
frame, two TRIP magnets are used, one magnet on the front and the other 
magnet on the rear of the frame. When both sub-groups of selectors are 
on separate frames, fora- TRIP magnets shall be used, one on the front and 
one on the rear of each frame. 

DETAILED DESCRIPTION OF OPERATION 

ORIGINATING CAL L 

9. The operation for a call originating in the first 10 lines of a group 
is as follows:- When the receiver is removed from the swi tchhook at the 
calling station, the ( L) relay in the line circuit operates over a cir- 
cuit from ; battery through the winding of the (L) relay, break contact of 
the (CO) relay, over the ring side of the line, through the subscriber’s 
loop, back over the tip side to ground on the armature of the (CO) relay. 
The line (L) relay operated, connects battery to the (H) terminal of the 
line at the line finder multiple bank and operates the (BA) relay through 
its inner winding. The (BA) relay operated, operates the (TR) relay over 
a circuit from ground on the armature of the (BA) relay, break contacts 
of the (0) and (K) relays, 700 ohm winding of the (TR) relay, break con- 
tacts of the (A.) (ST-A,) and (ST-B) relays, to battery on the armature 
of the (STP-G) magnet. The ( TR) relay operated, performs the following 
functions:- (a) operates the two TRIP magnets from ground on its arma- 
ture (b) opens the locking series circuit through the (TR.) relays in the 
other bank groups, as hereinafter described, (c) locks in a circuit from 
ground through its 600 ohm winding and make contact, terminal 1 and 
brush of the (G) group distributor selector, break contacts of the (C), 
(CA), and (SB) relays, to battery through the 18 BH Res. in parallel with 
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the winding of the ( ST- A) relay, which operates. Each TRIP magnet oper- 
ates its trip rod, thus tripping the corresponding group brushes of the 
associated, selectors on its respective side of the frame. The (ST-A) re- 
lay operated, 'functions as follows:- (a) closes a circuit from ground on 
its left inner armature, to battery through the winding of the (STP-G) 
magnet, which operates and remains, operated until the (3T-A.) relay re- 
leases, (b) short circuits the -500 ohm winding of the (CA) relay, pre-r 
venting. it from operating and starting a line finder in' sub-group "B", as 
described in paragraph- 35, while a call is going through, (c) operates 
the. (ll) relay over a circuit, from, battery through the winding of the (K) 
relay, make contact of the (TR) relay, to ground bn the armature of tie 
(ST-A) relay, (d) closes a •circuit,- operating the- (IP) relay in the line 
finder circuit. This circuit, is traced, from, ground on the right outer 
armature and inner make contact of the (ST-A) relay, through the break 
contact of the ( GA) and (C) relays, the. Al bridging brush- and terminal 
of the A selector, over lead (ST), break contact of the { TAB ) relay in the 
line finder' circuit, break' springs of the TEST .jack, to. battery through 
the 1000 ohm winding of the (IF) relay. The ( Z) relay operated, ( a) 
locks to ground on the armature of the (.BA) relay through its make con- 
tact and the break contact of the (0) . re lay, (b) opens the circuit 
through the 700 ohm winding of the { TR)*, relay, thus preventing another 
line finder selector from being started by ' the call, (c), closes a circuit 
from ground on its make contact through the 1500 ohm winding of the (0) 
relay, but the (0) relay.' does not operate at; this time on. account of in- 
sufficient amount of • current through the winding. The ( IF ) relay oper- 
ated, (a) locks to ground' on the break contact ‘and armature of the (H) 
relay, through its make contact and both windings in series, ( b| closes 
a circuit operating the ( GA) . relay in the starting circuit from ground on 
the break springs of the, Make Busy jack, make contact of ..the (IF) relay, 
break. con tact of the relay, lead Y, to battery through the break 

contact and winding of the { GA) relay, ( c) operates. the UP magnet from 
ground on the H commutator brush and segment; causing the line finder se- 
lector to travel upward -and hunt for the terminals of the calling line to 


which battery is connected, as hereinafter described, (d). closes a cir- 
cuit from the same ground on the .H commutator brush and- segment, through 
the break contact of the line finder (E) relay, to battery -through. the 
inner winding of the (Cl) relay, operating the (Cl) relay..., The (GA) re- 
lay operated, removes ground from lead ST, locks to ground on the arma- 
ture of the ST-A relay, and, closes a circuit operating the STP-A magnet 
and closes thru the ,.K lead. This circuit’ is traced from ground on the 
armature and inner make contact of the (ST-A) relay, make contact . of the 
(GA) relay, terminal and brush of the. A- 3 arc of the A selector, to bat- 
tery through the winding of the STP-A magnet. The STP-A magnet remains 
operated until the release of. the (ST-A) relay. 
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elector starts upward hunting for the calling 
the M commutator slightly after tne 
' e finder E relay. The E relay 
IB relay from ground on its armature, 

3. jack to battery through the in- 
(b) closes a circuit from ground on tne 
- make contact of the E relay, to. battery 
, operating the D relay, (c) 

01 relay, thus permitting the relay 
sender selector be making con- 
nder. If the TEST brush of 
;h the TEST terminal of a busy 
iter winding, the lower con- 
r, to ground on the TEST brush 
Cl relay held operated, tne operation 
a circuit operating the F relay 
uit and the district selector STP magnet. This 
r through the- 1000 ohm winding of the F 
« and break contact of the ST? magnet, make 
relays, to ground on the lower outer contact 
the sender selector brushes one step on its 
,ender circuit is idle, the Cl relay releases 
but if. the next terminal is busy, the Cl 


.. As the line finder 
line, a circuit is closed through 
brushes and segment operates the line 
operated,, (a) operates the M_ 
through the break springs of the ll 
ner winding of the M3 relay, 
upper -inne r- -©on tac t—efjcam 4 » 
through the inner winding of the D relay 
opens the operating circuit of the 
to release, should the TEST brush of the 
tact with the TEST terminal of an idle 
the sender selector is making contac ^ 
sender, the Cl relay locks througn i 
tacts of cam S, make c 
of the sender selector 
of the line finder E relay also close 
in the line finder circ 
circuit is traced from battery 
relay and through the winding 
contacts of the Cl and E 
of cam H, whereby stepping 
back stroke. If the next s 
in turn stopping the selector, 
relay remains operated and the 
an idle sender is found. When 
of the selected sender is imrne 
selectors by ground connected 
contact of cam H, through the 
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Off -normal, (e) transfers the ST lead to the next line finder, which if 
busy, transters the call over the ST lead in the same manner until an 
idle line finder is found. 

v . As tne line . f inder selector continues, '-upward, at the end, of. the 
tripping -aone, ground on the K commutator brush and segment, short cir- 
cuits tne 600 ohm winding of the TS relay ■ through the break contact of 
tne j.‘S relay, over lead £ make .contact of GA relay, and through the 
break 0021 tact of the S A relay, thus releasing the TE relay. The ST-A 
relay remains operated from the same ground until the K brush moves off 
une p commutator segment, when ‘the circuit through the winding of the 
Si A^ re^a^ is opened, leleasing tne relay. This is before the brushes 
of tne iine finders selector have reached the first set of line termin- 
als. -he (TE)^relay released, closes the locking series circuit through 
" ne -TE relays in tne other grounds and opens the circuit through the two 
TEIP magnets, which release. The (STA) relay released, (a) opens the 
locning circuit through the GA relay, which releases, (b) opens the cir- 
cuit tnrough the locking (Outer) winding of the MB . relay,- but the relay 
does not release as it is held operated over its operating circuit, (c) 
opens tne circuit through the 3TP-G magnet, which releases and steps the 
brusnes of the G group distributor .selector to the next terminals, (d) 
opens the ^circuit through the STP-A magnet, which releases and steps the 
orusnes of the A group distributor selector to the next terminals, ( e) 
removes ne short circuit, from .the 500 ohm winding-of the OA relay, which 
does not operate unless all selectors in the grout) are busts as described 

Fnen the selector brushes make contact with the terminals associated 
ne calling line, battery on the H terminal operates the 0 relay in 

irt^ce/fro^LtV the H ( . relay . in -P*. line - finder circuit. This circuit 
the 0 T-elav snn^C 12 tn ? 4 ip cir °uit through the 600 ohm- winding of 
the CO r^L 12 f p sistande Connected in parallel, break contact of 
tile terminal “ oatao * of the I relay, over lead ; H, through the H ml- 
Of ^ commutator brush and segment, outer contacts 

tura of the 1 Ilf th l?- r t lay ’ t0 sround on the ° r ®ak contact and arma- 

shunt L oLaa-S a H relay °P era ' ted > a 5Q ohm non-inductive 

sirnnt is conne„ped around its winding to ground on its armature for the 

5® am ! U2t 01 ‘ current through the 500 ohm winding of 
tne 0 relay, tnus speeding its operation. This is -necessary on account ^ 

miH e before r )he im£ 5 ®*)° d ^ th ? H brush Bates contact with the E ter-" 

selector The H IP ° Ve ? f ad H ’ is °» ened b ? the overthrow of the 
selector. ±ne a relay operated, opens the circuit which holds tv ^ 

lay operated, fat the IP relay does not release immediately on Account of 
to t mg C ^°f a ^ ground thrcu - }l the 0 commutator crush art segment 

° f in SerieS - ** » rclayTSs 

ict operated in.til tne brushes are centered on the terminals of the calling 
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line* .When the circuit through the C commutator segment is opened, the 
LF relay releases. The LF relay' released, (a) opens the circuit through 
the UP magnet, which stops the selector brushes on the terminals of the 
calling line, (b) opens the circuit through the 800 ohm winding of the 
F relay , so that when the circuit through its 1,000 ohm winding is 
opened, by the release of the Cl relay when' the district sender selector 
seizes an idle sender, the F relay releases, (c) closes a circuit oper- 
ating the SL relay. This circuit is traced from ground through the f pf~j 
b r calc -e-oniajit-~spr ingsuaf . the MB j ack, break contact of the LF relay, 
make contact of the E relay, winding of the SL relay, inner contacts, 
of cam T, make contacts of the D relay, to battery on the break contact 
of . the US relay. • . 

As the switch advances from position 1, the circuit through the L 
aiid CH relays is opened, releasing the relays. In position 1-1/2 'to 2, 
the associated sender is held busy by ground through cams H and C. The 
CH relay performs no useful function if the district advances to position 
- Should the district stick in- position 1, the CH relay operated, . closes 
a circuit from ground on cam H, break contact of the CS relay, make con- 
tact of the CH relay, to battery through the selector time alarm cir- 
cuit (not. shown), which functions, giving a visual and audible signal* 

13 .I The adjustment of the C commutator brush, with relation. to the 
tripped H multiple brush, is such that does not break contact with 
the C commutator segment until slightly after the holding circuit 
through both windings of the LF relay is opened by the operation 
of the E relay when the H brush makes contact with the H terminal 
to which battery is connected. The UP magnet, therefore, remains 
operated and the selector continues to travel upward until the 
brushes are carried slightly above the center of the line terminals, 
allowing the locking pawl to enter the notch on the rack attached 
to the brush support rod. At this time the holding circuit through 
both windings of the LF relay is opened at the C commutator, re- 
leasing the relay. The LF -relay released, releases the UP magnet. 
The selector then drops into place, thus centering the brushes on 
the line terminals. ' 

Tne 0 relay operated, opens the locking circuit of the K relay. The 
K relay is very slow in releasing to hold the 0 relay operated through 
its 1500 ohm winding, in order to permit the BA relay to release before 
the 0 relay, otherwise another line finder may be started by this call. 

The SL relay operated, closes a circuit 'which operates the CO relay 
in the .line circuit from battery on its armature, through .‘the two 110 
ohm resistances (A and 3) in* series, over lead S, to ground through' one 
or both windings, of the CO relay in series. This same battery is con- 
nected to the multiple *sle eve terminals of the line "at the final frame; 
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m king tne line test busy to all Hunting final selectors on a terminating 
call, xiie CO relay, operated, releases 'the line L relay which in turn 
releases tne BA relay, which opens the circuit through the 0 and H relays, 
wnich releases.. Another call may now start within this same group of 10 
lines if tne starting circuit is ready for the call. The operation for 
a cail originating in the last 10 lines of a group of 2o.v7i.ll be simi- 
t0 Tr ti 1 mt a J- read y described- -for the f irst 10 lines, except that the 
* K ~ 1 » °“ 1 ’ TR “ 1 * ST-B V and GB relays are involved instead of the 
3A } k, 0, TR, ST-A, and GA ; relays. ' ' ' 

o e ither the OTA or the STB relay remains operated, due to 
xaiiure of the TR. or TR-1 relay in the trip circuit to be shunted 
out ^ and release& ( top KF relay- operates as soon as the interrupter 
contacts I, III and V close, ahd lochs under control of the STA 
or STB relay in the starting circuit. If, it remains locked for 
tv;o seconds, interrupter contacts II and IV close from ground 
through eitner the TR or TR-1 relay in the trip circuit, (depend- 
ing upon whether the call is through the A or 3 sub-group), releas- 
ing the TR or TR-1. relay. When ground is. removed by the opening 
of the interrupter contacts II or IV, the STA or the STB relay re- 
leases, releasing the KP relay and restoring the circuit to nor- 
mal. ’ . 

The closure of the interrupter contact VI which closes at the 
same time contacts II and IV" are closed, while the XP relay is 1 " 
operated, operates the KA relay. The KA relay operated, (a) locks 
• - • up under control .of the key at the trouble desk, ;(b) lights a lamp 
■at the trouble desk,- individual to- the line, finder frame and (c) 
operates an alarm. The operation of the key. releases the KA re- 
lay, ext inguishing the lamp and silencing the alarm* 

^ If there is a simultaneous call in both the first and last 1G lines 
of -a group of 20 lines, the relays df both sub-groups will operate as 
already described, starting two; .line finder selectors in different sub- 
groups at the same time. In this ‘case, the. inner windings of the 0 
and 0-1 relays are. connected together through the make contacts of the 
BA, - and BA-1 relays. The 0 and; 0-1 relays will therefore operate in 
parallel when tne H brush_ of > either or both line finder selectors make 
contact with; .the H terminal of the calling line. 

^ * The operation of the 3L- relay .also closes a circuit operating the 

district L and CH relays, • This circuit is traced from ground on the 
N commutator; ‘brush, and . segment, through- the break contact of the P re- - 
xay, make contact of the 3L rel ay ,r lower inner and upper outer contacts 
of cam D, to battery .through the .■ 600. ohm "winding of the CH relay. : •- 


15.2 
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This same ground is connected through the inner contacts of cajn 0, 
upper outer and lower inner contacts of cam B, to oattely through the 
800- ohm winding of the district (L) relay. The (CH) relay operated, 

• cl'oses a circuit from ground on the upper outer contact of cam I, 

' Break contact of the (CS) relay make contact of the (OH) relay, to ' 4 
battery through the selector time alarm circuit (not shown) , which ^ 
performs no function at this time. The (L) relay operated, closes ^ 
a circuit -advancing the district switch to position 2, This circuit 
is traced from battery through -the R magnet, lower outer contact of 
cam B, make contact of the (L) relay, to ground" through the lower, 
contacts of cam M. As the switch advances from position 1, the circuit 
through the (L) and (CH) relays is opened, releasing the relays and 
disconnecting 7 the selector time alarm circuit. In position 1-1/2 to 
2, the associated sender is held busy by ground through the upper 
outer contact of cam H, and the outer contacts of cam C. 


18, With the cwitch in position 2, the tip and ring leads are closed 

• from the calling line to the T and R leads of the associated sender 
circuit, thus permitting a dialing tone to be transmitted back over the 
dialing circuit from the associated sender, as an indication that the 
apparatus is ready to receive the call by the operation of the station 
dikl.' The tip side of the dialing circuit is closed from the T lead 
of the line, through the break contact of the (F) relay, inner con- 
tacts of cam P to the T brush of the sender selector. The ring side 
'of the dialing circuit is closed from the R lead 6f the 1 ine, through, 
the break contact of the- (F) relay, winding of the (DC) relay, inner 
contacts of cam Q, to the R brush of the sender selector. In position 
' 2, the (Cl) relay operates through its outer winding to ground on cam 
I, and remains operated until the switch advances from position 10. 

The (Cl) relay operated, (a) connects ground through the inner contacts 
of cam S to the TEST brush of the sender selector, thus making" the 
associated sender test busy after the switch advances to position 2, 

(b) closes the tip side of the fundamental circuit through to the 
sender j (c) closes the sender control (SC) lead through che lower con- 
tacts of cam V, lower inner and upper outer contacts - of cam IJ, to bat- 
tery through the outer winding of the (D) relay. Alter the sender x unc- 
tions the fundamental circuit is established for the operation of the 
district (L) relay and the stepping relay in the sender. This circuit 
is traced from ground in the : sender circuity through the FT brush, ma^ce 
contact of the (Cl) relay, inner 'contacts of cam D, to battery through 
the 1200 ohm winding of the (L) relay. Which operates* The (L) relay 
operated, locks through - its 1 200 ohm winding and make contact through 
the upper contacts of cam L to the same ground over the FT lead and 
advances . the switch to position 3 from ground on cam M. In position , 

3, ground through the lower inner contact of cam H is connected to the 
FR lead, 1 thus permitting the sender to function. Tne 500 ohm winding 
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of the (CH) relay is also connected through the lower contacts of cam IT, 
in parallel with the winding, of the (D) relay; to the SO lead previously 
described. Should the (CP) relay operate at this time, due to a high 
resistance ground in the, .sender circuit,. no 'useful, function will he per- 
formed, • 

DI 3THIC1 BPUSH AM) GROUP S3LEGTIQU S , * ■ v , 

; • • > . • • i-* ■ ' ‘ • 

19. With the swi tch in pos it ion 3, -the UP magnet is operated for brush 
selection over a circuit- traced from battery, through the winding of 1 the 
magnet, inner contacts of cam 0-, make contact -of the- (L) relay, tc 
ground through the lower contacts of cam . M. As the selector moves up- 
ward in position 3, carrying the commutator "brushes over the commu- 
tator segments, the A segment and "brush intermittently connects ground 
to the tip side of the fundamental circuit through cams K and h, hold- 
ing the (L) relay operated, hut the successively short circuiting the 
stepping relay in the associated sender circiVl-t-, thus releasing and per- • 
'mi t ting its reoperation iint.il : the --proper has been selected* When suffi- 

'Cient impulses -have been sent back -/to sat is'fyr the sender, the funda- 
mental circuit is opened, releasing the (L) relay. The (L) relay released, 
opens the circuit through the UP -magnet, thereby stepp'd ng therupward' 
movement of the selector and advances the switch to position 4, This 
circuit is traced from ground through the lower contacts of cam M, 
break: contacts . of the (L) relay, upper outer contact : of cam B, to bat- 
tery through the H' magnet. When 2 digit .senders are used with this- 
circuit, the advance.-, of- the sender replaces the high resistance ground 
on the 80 lead with a 500 ohm ground, thus insuring the operation of 
the (CH) relay. In position 4,. tlie: trip magnet (TM) is operated, from 
ground through the upper contacts of cam S, and the (L) relay : is oper- 
ated and locked to gpound over the fundamental circuit previously . 

• described, advancing the switch to position 5* 

20. With the switch in position 5, the UP magnet is. reoperated and 
the -trip magnet- being, operated, causes the previously selected set of- 
brushes to trip when. the. selector starts upward as the set .of brushes 
engage the trip finger which was previously .operated by. the trip magnet. 

As the selector moves upward for group- selection,, carrying , the brushes 
over the commutator segments, the B segment and brush intermittently 
connects ground to the tip side of the fundamental circuit through cam 
L, holding the district (L) relay operated, but successively short cir- 
cuiting the stepping relay in the associated sender circuit, thusre- 

.. leasing and permitting its re- operation until the. proper group has,- . 

' been selected,, When sufficient impulses have. been, sent back to satisfy 
the. sender, the fundamental circuit is-, opened, releasing the (L) re- 
? lay which in turn opens the circuit -through the UP magnet and advances 
the switch to position: 6» 7/hen- 3 digit: senders are used with this 
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circuit, the advance of the sender replaces the high resistance ground 
in the SC lead with a 500 ohm winding, thus insuring the operation of • 
the (CH) relay. With the switch in position 6, a circuit is closed 
from ground on the line finder IT, comnutai cr : brush and segment, through 
the break contact of the (F) relay, make contact of the (SL) relay, 
inner contacts of cam 0, upper outer and lower inner contacts of cam R, 
to battery through the 800 ohm winding of the (L) relay, operating tne * 
relay. The (I.) relay operated, advances the switch to position 7 in. a 
circuit traced from battery through the R magnet, lower outer contact 
of cam B, make contact of the (L) relay, inner contacts of cam M, make 
contact of the (B) relay, to ground through the lower outer contact 
of cam I. 


THUIiK HUNTING 

21. Should the first trunk in the group in which the selector is hunt- 

ing be idle, the (L) relay releases as the switch leaves position 6 1/4. 
When the switch enters position 6 1/2, ground is connected to the sleeve 
of the selected trunk through the outer contacts of cam M, break contact 
of the (L) relay, lower outer and upper inner contacts of cam E, as a 
busy condition until the switch advances to position 7 3/4. 


22. Should the first trunk in the group in which the selector is hunting 

be busy, the (L) relay is held operated in a circuit from battery through 
its inner winding and make contact, lower outer and upper inner contacts 
of cam E, to ground on the sleeve terminal of the busy trunk. With the 
switch in position 7, the UP magnet is 'reoperated from ground on cam M 
under control of the (L) relay and 'the selector travels upward until an 
idle trunk is found. When an idle trunk is found, the locking circuit 
through the, inner winding of the (L) relay is opened, but the relay does 
not release immediately due to. a circuit being closed from battery 
through its outer winding inner contacts of can R, to ground through the 
C commutate ’ brush and segment,. When the brushes are centered on the 
trunk terminals, the circuit through the' C commutator segment is opened 
and the (L-) relay releases, in turn opening the circuit through the UP 
magnet, which stdps the selector brushes on the terminals of the selected 
t runic. The (L) relay released also advances the switch to position 8. 

}! c n commutator . , ' .' r 1 ' / 

22.1 The adjustment of the C commutator brush, with relation to the 

tripped sleeve multiple brush, is such that it does not break con- 
tact with the C commutator segment until, slightly after the hold- 
ing circuit through the inner winding of the (L) relay is opened, 
by the sleeve brush leaving the busy terminal and making -'contact 
with the sleeve terminal of the idle trunk. : The IJP magnet. 


(28 Pages) Page #13. 
Issue 2 - BT-431454. 

(*) 


June 29, 192: 


therefore, remains operated and the selector continues to travel up- 
ward until the brushes are carried slightly above the center of the 
trunk terminals, al 
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is opened at the 0 comutator, releasing the relay, which discon- 
nects ground from the commutator feed bar (G), and re] eases the 
[Ji J magnet. The selector then drops into place, thus entering the 
brumes on ' the trunk; terminals* During trunk hunting, in position 
7 only, the commutator feed ground is supplied from ground on csjk 
M, under control • of the (L) relay. This is to prevent the re- 
operation of the (L) relay by the closing of a circuit between the 
0 commutator brush and segment, on the overthrow of the selector, 
as it drops into place. 

■h.3, tha- g", 1 1 rt o :i alvanooc from poo i - ti on Vj ground. . dm. Tain If io remov ed 
grr» th e fmAsii. a i L al j. t i-g - { and in position 7 3/4, ground 
througa the upper contacts of cam 3 is connected to the sleeve of the 
selectee, trunk as a busy condition* .With, the switch imposition 8, a 
circuit is closed from ground on the armature and make contact of the 
(OH) relay, through the lower outer and upper inner contacts of- cam 0# 
upper outer and lower inner contacts of cam H, to battery through the 
outer winding of the (L) relay, which operates, advancing the switch 
to position 9. In position 9, the tip and ring sides of the outgoing 
f umam ont al circuit are closed to the tip and ring terminals of the 
selected trunk for selection beyond, through the FT and FR brushes 
of the sender selector and cams F, and G-, respectively. After selec- 
tion beyond has been completed, ground in the sender is removed from the 
SO lead, releasing the ,(CH) relay, in turn releasing the (L) relay. The 
(L). relay released, advances the switch to position 10. As the switch 
leaves position 9 1-/2, the. dialing circuit , is opened at the upper inner 
contact of cams P, .and Q, and in position 9 3/4, the tip and ring leads 
from the line finder are closed through the lower contacts of cams P, • 
and Q, respectively, to 24 volt battery and ground in the district, 
holding the (DC} relay operated under the control of the station switch- 
hook. Vita tne (DO) relay operated, a locking circuit is closed for 
the (D) relay after the switch advances from position 10, This circuit 
is traced from battery through the inner winding of . the (D) relay, make 
contact of the (DC) relay, make contact of the (D) relay, to ground 
through the lower outer contact of cam I, The (D) relay { 178- AK) is 
made slow in releasing in order that the connection may not be lost if. 
tne swi tchhook at the called station is momentarily depressed. With 
the switch in position lp, the sender circuit functions and connects 
ground to the FT lead, causing the (L) relay to operate and lock through 
its inner winding over tne tip of the fundamental circuit previously 
described. The (L) relay operated, advances the switch for talking 
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selection until tne relay is released by the operation of the sender 
circuit. As the switch advances, ground is intermittently connected 
1,0 tne cip side of the fundamental circuit through the outer contacts 
of cam E, nolding the (L) relay operated, but successively short cir- 
cuiting and permitting the reoperation of the stepping relay in the 
sender circuit. Mien sufficient impulses have boon sent bach: to 
oatiSxg tne sender, the fundamental circuit is opened, releasing the 
(L) relay. Tne (L) reia.y released, opens the circuit- through the H mag- 
net, stopping the switch in position'll, 12 or 13, depending upon the 
class of call. As the switch leaves position 10„ " the" holding circuit 
of the (Cl)- relay is transferred from ground on cam I to ground "on cam 

c*Mer the control of tne (L) relay. Phis circuit is traced from 
battery through the outer winding of the (01) relay, inner contacts of 
c3m u, make contact of the (Cl) relay, lower inner and upper outer- 
contacts of c am V, make contact of the (L) relay, to ground through 
oiio lov/er inner and upper outer contacts of cam E. The release of the 
(L) . relay opens the holding circuit through the (OX) relay, discon- 
necting the sender from the district circuit. 

’•P* *h _ answers MR 

^ wnen the^ receiver at the called station is removed from the switch- 
h oo-ii, witn tne switch in position 11 or 12, reversed battery and ground 
from the incoming circuit operates the (OS) relay, This circuit is 
tiacec. from battery over the ring side of the circuit, through the outer 
contacts oi cam G-, wino-ing of tne repeating coil, outer and -lower inner 
contacts of cam X, through the winding of the (GS) relay, upper inner 
and outer contacts of cam W, other winding of the repeating coil, outer 
contacts of. cam F, to ground over the tip side in the incoming circuit* 
Tne (Go) relay operated, closes a circuit from ground on the upper outer 
contact oi cam I, through its make contact, outer contacts of earn 1, 
winding of the I relay, to battery through the #3 contact of the 14.9- J 
interrupter. When the interrupter contact closes, the I relay operates 
and iocks^ to the same ground through its make contact. When the #4 con- 
tact of the interrupter closes, the operation of the I relay closes a 
circuit from ground on the interrupter contact to battery through the 500 
onm winding of the (GK) relay, operating the relay. The (CH) relay oper- 
3- tea., locks through its winding and the outer contacts of cam-0, to 
ground on its make contact and armature and closes a circuit from battery 
on ics make contact for holding the(SL) relay operated after the (E) 
relay releases. 

24.1 The 149-J interrupter is so connected in the circuit that the 

operation of the (CH) relay is delayed for at least two seconds 
after the (CO) relay operates. This delay is to prevent the false 
operation of the (CE) relay should the (03) relay operate momentarily 


4 * 
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oefore the called party answers due to any line disturbances. 

OPERATOR' MSfrEPS 

25* The switch advances to position 13, as described above, and when the 

operator inserts the plug of an answering cord in the answering jack of 
the trunk, the (CS) relay operates on reversed battery and ground over 
the trunk. The (CS). relay operated closes a circuit from the same ground 
on cam I, through the upper outer and lower inner contacts of cam. to 
battery, through the outer winding of the (L) relay, which operates and 
advances, the switch to position 14. With the switch in position 14, 
the repeating coil and battery are disconnected and the T and R leads 
are connected directly to the T, and R brushes of the selector through 
cam P and Q respectively. As the switch enters position 13-1/2, the (L) 
relay loclts in a circuit from ground over lead S of the selector trunk, 
through the upper inner and lower outer contacts of cam E to battery 
through the make contact and inner winding. of the ( L) relay, and in 
position 14, the locking circuit through the inner winding of the (D) 
relay is transferred from the contacts of the (PC) relay to the upper 
contacts of cam J. In position 14, a checking tone circuit is closed 
over the sleeve of the operator’s trunk, inner contacts of cam E, make 
contact of the ( L ) relay, uxrper contacts of cam V, lower contacts of cam 
W, 2.m.f . condenser, lower inner and upper outer contacts of earn X, the 
S brush and terminal at the line finder . bank, to ground through the wind- 
ing of the (CO) relay for number checking. 

•' i . *’ ' * . 

DISCONNECTION REGULAR CALL 

26. When the receiver at the calling station is replaced on the switch- 
hook, the (DC) relay releases, in turn releasing the (D) relay. The (D) 
relay released, closes a circuit operating the (F) relay. This, circuit 
is traced from ground on the lower outer contact of cam I, break contact 
of the (I> ) relay, to battery through the 800 ohm winding of the (F ) re- 
lay. The (F) relay operated, disconnects the tip and ring of the trunk 
from the line and closes a circuit from ground on the IT commutator brush 
and segment, through its make contact, upper inner and lower outer con- 
tacts of cam D, to battery through the R magnet, advancing the switch 

to position 16. 

27. On M.R. district circuits, with the switch in position 16, a cir- 
cuit is closed from battery on the make contact of the (CH) relay, outer 
contacts of cam T, through the three 10-All resistances in parallel, the 
H brush and terminal at the line finder bank, over lead H, through the 
break contact of the. (L) relay, to ground oh the make contact and arma- 
ture of the (CO) -relay through the message register (MR), operating the 
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message register. Pprmg the message registering' period, another line 
Tinder selector hunting over the line terminals in the same group, will 
not stop its brushes on the multiple terminals of this line at this 
time on account of its (H) relay being shunted by the 5 ohm message 
register y hile the, brush- of, the hunting selector is passing over the vU 
H . terminal^ of -.this line. .When the 149-C inter.rup ter contacts I close, 
a circuit is closed from ground, on the make contacts, through the lower 
.contacts of cam H ? to battery through the outer winding of the (L) relav 
operating the ,(h) relay. .The. (L) relay operated', 'locks through its ’ 

_ inner winding and make contact to .ground on cam E. Ground on the II 
' make contacts of the interrupter is closed through the' inner contacts 
v of G£m maJce contact- of the. (L) relay,- outer Contacts of cam J, to 
: battery through the inner winding .of the. (P) relay, which operates. 

. . -he (D) relay operated, advances the switch to position 17 in a circuit 
from battery, through the.R magnet, lower outer contact of cam B, make 
contact, of the (L) relay, inner contacts of cam M , make contact of the 

(£) relay,, to ground on cam I. In position 17 the- A cam advances the 
switch to position 18. 

28 * .. fs thejwitoh advancss from positions 16 to 18,; tile circuits through 

the IJ , , (bLj, (CH), and (L) relays are opened, releasing, the relays and 
tne battery for operating the message register is disconnected from lead 
IU The release of the (3L) relay disconnects battery '' from lead S, re- 
xeasing tne (CO) relay, thus restoring the lino circuit to normal. As 
tne switch enters position 17, the release of the (p) relay closes a cir- 
cuit operating the (PS ) relay in the line finder circuit. This circuit 
is traced from ground on the M commutator brush, and segment-, through the 
350 ohm winding of the (PS) relay, inner contacts of cam N, break contact 
of . the (P) relay, to. battery on the break contacts of the (i)S) relay. •’ 
.The. (PS) relay operated, (a) locks through its make contact and 3 5 o" ohm 
winding to the same ground, (b) closes a circuit through the -outer -wind- 
ing ofh the (F ; ) relay, thus insuring the relay to hold until both the 
line a mder selector and the district selector have returned, to normal, 
operates the line finder POWN magnet from ground on its armature, which 
restores the line finder, selector- ;to normal,. -Wn.en the line finder se- 
lector returns to normal, ground -is disconnected from the M commutator 
segment, releasing the (E), (PS), and (MB) relays. 

29* With the district switch in position 18, a circuit is closed from 

ground on. the i! commutator, brush and segment* make contact of- the (F) • : ’ 

pelay, upper, .contacts of c$m,D to battery through the : district P6WST- - 
mfegnet , which operates and . restores the district selector- to normal, 

As.the, district seleote.r returns to normal, a. circuit is closed 'from - 
ground on : the t commutator- brush and segment* upper inner Contact of cam 
B, to battery through. the H magnet,, advancing the switch to position 
1 or normal, as the switch leaves position 18, the circuit through the 
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DOm magnet', is opened, and after position IS l/4, the circuit through 
the outer winding of the (Fj relay is opened, releasing the relay arid 
restoring the circuit to normal. 


Shoal ci the calling subscriber fail to replace the receiver on the 
swit chiic ok after the called subscriber has disconnected, the release 
of the \0S) relay, due to the incoming trunk functioning, operates the 
selector time a] arm circuit from ground through trie upper outer contact 
°± cam I, there oy notifying the switchman of the existing condition. 

DI SCONNECT 10I\f TAhinNO TO OPERATOR 


V/ith the plug of the answering cord in the trunk jack at the incom- 
ing ena, ground i3 connected to the sleeve terminal of the trunk to 
hold the district (L) relay operated. .If the plug of the cord is re- 
moved from the trunk jack before the receiver at the calling station 
is replaced on the switchhook, the line relay in the trunk circuit 
v.ill operate, thereoy holding the ground on the sleeve terminal of the 
trunk. When the receiver at the calling station is 'replaced on the 
switchhook and the plug of the answering cord is removed from the trunk 
jack at the incoming end, the (EC) relay releases, and ground is dis- 
connected from the sleeve of the trunk, releasing the (L) relay, thus 
advancing the switch to position 15. As the switch advances from po- 
sition 14-1/4, the locking circuit through the inner winding of the 
( P ) relay is opened at cam J, releasing the relay. The (D) relay re- 
leased, opens the circuit through the (SL) relay, which releases, and 
operates the (F) relay, which advances the district switch to position 
16 from ground on the N commutator brush and segment. In position 16 
ground on the armature of the (SL) relay through the' lower contacts of 
cam D advances the switch to position 17, the A cam advancing- it to po- 
sition IS. In position 16, the (CH) relay being. normal, battery is not 
connected over lead H to operate the message register in the line cir- 
cuit as the call is not chargeable. '• From this point on, the line finder 
and district selectors are restored to normal as described in para- 
graph 28 and 30* 


DISCONNECT ION ON A3AIDQNSI> CALLS 


{ ® ) Disconnecti on Before Line Finder Selector Finds Line 

32, Should the calling subscriber replace the receiver on the switch- 

hook before a hunting selector finds the line, the (L) relay in the 
line circuit releases, removing battery from the H terminal at the mul- 
tiple bank. Assuming the calling line to be in sub-group A, the release 
of the (L) relay releases the (BA) 2 ’elay. The (T R) relay having operated, 
locks- and operates the (ST-A) relay which operates the(LF) relay. 
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in tne line finder circuit and the selector is started hunting, as de” 
-scribed in paragraph 9. The selector will, therefore, travel to the top 
of the bank and the H brush of the selector makes contact with the ter- 
minal of the H comb at the top of the multiple bank. The (H) relay oper- 
ates^ from ground on the break contact and armature of the (PS) relay, 
winding of the (H) relay, outer contacts of cam Y, H brush, of the selec- 
tor, to battery on the terminal of the H comb, supplied through the 
1,000 ohm non-inductive winding of the (BA-1) relay and the break con- 
tcxCuS of uhe (EA— 1) and (BA) relays. The (H) relay operated, releases 
the (Lx* , i clay , which in turn releases the (F) relay and opens the cir- 
cuit through the UP magnet, stopping the selector. The N commutator 
segment is opened with the selector brush, resting on the B comb termi- 
nal to prevent the district switch from advancing from normal when the 
(F) relay is released by the releases of the (LF) relay. When the (F)> ' 
relay releases, the (PS) relay operates from ground on the X commutator 
brush and segment, through its 1,000 ohm winding. The (PS) relay open— 
ated, operates the POM magnet, restoring the selector to normal. 

POSITIONS 2 TO 8 

33. If the receiver is replaced on the switchhook at the calling station 
while the district switch is in position 2 to 6, the. dialing circuit is 
opened at the calling station, causing the sender circuit to function and 
connect a direct ground, to the SC lead, causing the (P) relay to release 
on account of the increased current flowing through the outer winding of 
the relay. The (D) relay is connected differentially, but does not re- 
lease when its inner winding is connected directly to ground and its 
outer winding connected to ground in series with a resistance. The (P) 
relay released, operates the (PS) relay, which restores the line finder 
selector to normal, as described in paragraph 28. The (P) relay re- 
leased, also opens the circuit through the (SL) relay, which releases. 

The (SL) relay released, disconnects ; battery from lead S, releasing the 

relay in the line circuit, and advances the district switch to po- 
sition 6 from ground on its armature. and break. contact through the 
1 owe r contacts of cam D» With the district switch in position 6, a 
circuit is closed from the same ground through the lower inner and upper 
outer contacts of cam P, to battery through the DOWN magnet, operating 
tne district DOWN magnet, restoring the selector to normal. When the 
selector reaches normal, ground on the Y commutator brush and segment 
advances the switch to normal. 

POSITIONS 7 TO 10 

34. . Should the receiver be replaced on the switchhook while the district 
switch is in any of these positions, the line finder circuit is restored 
to normal, as previously described in paragraph 28, Trunk hunting and 
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If all the selectors in sub -emm >tnt» 

(CA) relay operates over a froA^ J exa ®P le » are busy, the 

(MB J re lav i n the "ino *<**7 ° l . lw fro ground on the armature of the 
all the other operated (ip. * A A A ? thTQVigh the make contacts of 
the starting circuit *oo bnA 7 "*"• ovor load CH to 
through the 600 ohm resistance' (™ A'b- AA r3lay ’ to batfcer F 
the circuit through the 600 ohm wirding^f the^ -? ) 2??***' 
circuit from the winding of th* rela y m ohe trip 

winding of the !SA ) ^ thi taol/toSL V ** 
Ota winding of the (EH) Jay! In 2^^ Z%^TrTJ°° 

rel l ay! 1 mSe J contiot C o? thT(SV ^ '“T^ °Vf (S ^ B) 

, for the callir^ line and cloeL a ?#v-° r “ tce B " sut -e r ° p P hunting 
ota winding and make contact of 1000 

tta -» e r-group 0 wlni rel T 1 Sh0 " la selector become avL^bL^In”* 

• ■ If ail seiecforfif uh-gr^ 1 ..^ SF? ^ ” B '' 

except that the (CB) (S^ and <<w !l P * ® opsratiOT1 is similar 
( qm • t_ tt , ’ anCi (ST-A) relays now operate. The 

as explained Se! ’ * Seleut ° r in the " A " ^-group hunting , 

ALL SELECTORS IN BOTH SUB- GROTTPS UTT.qy 


36 . 


/prc)^^ - L '^ eCLOrs *- n both sub-groups are busy, both th<=> (CA) and 

unde/these conditionsf ihe^o^ either ’sub-group 

but neither the (qm r1 ™ \ 9 ? : g lSA) or (SB > r3la y operates, 

uu xj.eit.aei the ( bT-B ) nor (dT-a) relay will operate as the circuit to 

vhiif d re °? en : When a ' 

thf^fcont^oflhffLi® 1 / 11 the siarkne 0 ircuit Operates through 
® oontaot of ^e (SA) relay to ground on the armature of the (CB) 
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relay, if the call is in sub-group "A u , or through the make contact of 
the (SB) relay to ground on the armature of the (CA) relay, if the call 
is in sub-group "B". The message register thus indicates the number 
of calls which were originated while all the line finder selectors were 
busy. 

LIKE FINDER TIM E A LAM 9 

37. If a line finder does not find the subscriber’s line within 35 sec- 

onds after the receiver at the calling station is removed from the switch- 
hook, an alarm is given in the following manner: When the receiver at 
the calling station is removed from the switchnook, the line (L) relay 
operates, operating the (BA) relay. . The (BA) relay operated, connects 
battery to the contact of the 152-1) interrupter in the line alarm cir- 
cuit over a circuit from battery through the outer winding and make con- 
tact of the (BA) relay, lead B, vending of the B (frame) relay in the 
time alarm circuit, trash and terminal I of the STABT arc of the time 
alarm selector, break contact of the A frame relay, to the interrupter 
contact. When the interrupter contact closes, the (B) relay operates. 

The (A) frame relay does net operace, however, due to being short cir- 
cuited by ground on the interrupter. When the interrupter contact 
opens, the short circuit is removed from the winding of the (A) relay, 
which now operates in series with the winding and make contact of the 
(B) relay, to ground on the armature of the (B) relay, thus both relays 
operated. The next operation of the interrupter operates the STP mag- 
net, over a circuit from ground on the make contact of the interrupter, 
make contact of the (A) relay terminal 1 and brush of the STEP arc of 
the selector, to battery through the winding of the STP magnet. When 
the interrupter contact opens the STP magnet releases and steps its 
brushes one 3 tep on its back stroke. The selector brushes thus advance 
one step for each make and break of the interrupter contact, which is 
of an interval of 7 seconds, until the fifth terminal of the selector 
is reached when the circuit through the interrupter is opened. When 
the fifth terminal of the selector is reached, the BA lamp in the trip 
circuit lights over a circuit from battery on the armature of the A 

(frame) relay, terminal 5 and brush of the LAMP arc of the selector, 

lead A, through the make contact of the (BA) relay, EA lamp, lead C, 
to ground through the winding of the B (aisle) relay in the time alarm 
circuit, which operates. The (B) relay operated, operates the A 

(aisle) relay. The (A) relay operated, lights the aisle pilot lamp 

and the main or monitoring board lamp through its respective auxiliary 
alarm circuit. When the source of trouble is removed and the (BA) re- 
lay in the trip circuit has released, the circuits over leads A, and B 
are opened, in turn releasing both the frame and aisle (A), and (B) re- 
lays, extinguishing the aisle and main or monitoring board lamps and 
silencing the alarm. The release of the B (frame) relay also closes a 
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circuit from ground on its armature, through terminal 5 sno. 'the bridg- . 
• ing brush cf the RETURN arc of the selector* to battery through the 
break contact and winding of the STP magnet, which operates and steps 
..the selector brushes to terminal 6, in which position it awaits the 
next- closure of lead 33. 

38. Should the (BA) relay releast before tlie fifth terminal is reached 

by the, selector, the A, and B frame relays release. The (B) relay re- 
leased, causes the selector to advance to the next normal position, 
"awaiting closure of lead B, as previously described. The operation of 
the 13 8 -A key steps the selector brushes to the next normal position 
by way of the STEP bridging brush and 5, 10, 15 or 20 terminal, as the 
.case may be. If the selector had been at normal position 6, 11 or 16 
when the (Ba) relay operated, the' operation would have been the same 
as described for position 1. 

WIRING OF GROUP DISTRIBUTOR 3ANZ 


39; The wiring of the two group distributor arcs of the regular G dis- 

tributing selector bank, shewn on the regular starting circuit, and of 
' the emergency G distributor selector bank, is shown in detail in the cir- 
cuit associated with the series circuit through the emergency jack and 
t'i^o contacts of the (TR), and (TR-1) relays for the 15 groups of a panel 
line finder frame. Nor a complete frame cf 500 lines, the wiring of the 
terminals for both arcs of each G distributor selector is shown in a oa- 
ble on the drawing. As a 'trio circuit is divided into two units, A and 
B, calls originating in the first 10 lines of a group of 20 lines ^re 
connected through trip unit A and a terminal and brush of the_G *or- 
mallv having access to the line finders m sub-group A walls orioi 
nating in the last 10 lines of a group are connected through trip- unit 
B and a corresponding terminal and brush of the other arc normal y 
having access ‘to the Hue finders in sub-group -B-. 

permits the distributing of the 1! trip circuit A, and B ’.diits to suf 
"roues "A" and "3", respectively, in the starting circuit, so a„ to 
give 1 each group an equal preference, thus preventing any OMOT _ 
from having a permanent preference oyer the other gioip-- -roup ’ 

complished by the G selector being advanced one step .0 the ne-t s,ro , 
after each call. The series circuit through the contact, of t-e U-u , 
('PR- 1 > relays permits the passing of a call through a number - 
Sle grows with the same speed as though the call originated on a line 
Within Se group having the preference at jLp near- 

more calls start in two or “TrtU bl'cor^lfted^ first, 

est the of the (SB) or (TR-l! relay 

. Sng the relay* « >o£d and releasing the other relays. 
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40. 


The (TP) relay in any group lochs from ground through its 600 ohm 
winding and make contact, jack 10, terminal and "brush of the associated 
arc of the G selector, to battery in the starting circuit through jack 
15s The (Til-1 ) relay locks through its 600 ohm winding and make, eon- 
tact, jack 12, corresponding terminal and brush of the associated G arc, 
to the starting circuit through jack 16. Jacks 10 and 12 of each group 
circuit wire to the selector arc terminals and jacks 9, and 11 loops 
to the next* group circuit, so that though the selector may be giving 
preference to one group, this group being id_le, and a call originates 
in some otner group, a circuit is closed back through the intervening 
jacks and break contacts of the intervening relays of each group until 
the terminal which the distributor brush is resting on is reached. 

Assume a call originates in .group 15, and is passing through trip unit 
A and the brushes of the G distributor selector are resting on the first 
group terminal which is terminal 1. The locking circuit for the (TP) 
rela;/ will be as follows 2 Through the 600 ohm winding and make contact 
Oj. the (TR) relay and jack 10 of group 3.5, jack 11, break contacts of 
tne ( TR-1 ) and (TR) relays, and jack 10 of group 14 (not shown), through 
all other groups in the same manner to jack 1C of group 1, terminal 1, 
and brush of the selector, to jack 15 of the starting circuit. It will 
bo seen ona-t if mvo call, s start at the same time in two different groups 
causing the (TR) relays in the two groups to operate together, the call 
originating in the group nearest the one having the preference of the 
starting circuit will be completed first. For example, if a call smarted 
in group 10, trip unit A, and another in group 15, trip unit A, the 
operation of the (TR) relay in the former group would release the (TR) 
relay in the latter circuit, but remain locked itself. The magnet of 
the G selector is operated by ground on the armature of the (ST~Aj or 
(ST-B) relay and the brushes advance one step on the release of the 
selector armature when the (ST-A) and (ST-B)- relay release:-; after each 
call. 


LIKE FIIEDBR DISTRIBUTOR 


41. 


42 . 


The disti’ibut ing selectors A, and B shown in detail on ’’The Selector 
Start VHtq Circuit” are used for distributing calls uniformly to the line 
finder selectors in sub-groups A, and B respectively. 

When the number of line finder selectors for a group does not exceed 
40 selectors for each 300 lines, the starting circuit shall bo equipped 
with two 200-R distributor selectors. Figure 1 shows these selectors 
wired and equipped for 16 line finder selectors for each sub-group. 

,/hen the operation of the (ST— A), relay in the starting circuit connects 
ground on the start (ST) lead, as .described in paragraph 9, the (LF) re- 
lay which operates depends upon the terminal on which the A-l bridging 
brush is resting on terminal 1 in the regular start circuit of sub-group A. 
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43. 


associated with the next Idl*- T (L ' ie - u r 

fi, "J? t8 ? th f eleCior ’ a c^cuit is then closer' from ^ t0 ' 

• cT^l«. Afly »ri- ?Ti ^ the contactrafttf (SljrL 

i,L :t f ’ t ® A ~ 1 bridging brush and terminal 1 of the 4-1 a-c of -ha 
distributor selector, the ST lead, make contact of the first Us) re~ 

}°?\ 'J* 8erxes make contacts of the succeeding- operated (MB) r e lavs 

TJL^Ttl 0 !^ TV m rSl3y ’ t0 --tteiy throueh^i ’ 

of the t (rl) relav -t* sho ™ ) ’ ,lucil operates. The operation — 

tfn (On.) lelav, as described in paragraph 9. operate- the' clip t 

mtfai VSd ST s “ th , S r a h Ure ° f the ^ relay, th^iS ^r- 

r 1 ®“ d ths A " s brush, to battery through the winding of the rai 

?hrsS-i:Uer r riL GA) rei f y rei — co^io^r: ^ lt 

step and ® ! ’ “ r um sbespiag the selector brushes one 

ttedis'tributdf !rt P selector the preference. When the brushes of 
finder sew!o !® le ? t0 , r sxvsnce froa the terminals of the last line 

teTninals to 4 lj » the selector is advanced over the spare 

terminals to the first terminal from ground on the strapped spare ter 

“parr^minat ^ «* selector is Sv^cinfover 

selector through tv’ t 77 at this lime wU1 be routed to the first 
? I Jt hrUSh and stra PP sd spare terminals by the 
the fan rJ^ff t t0 terminal 1 on the A- 1 are-. The release of 

selecting if'the^e - 1 ^ K ,^ eaa ’ thus Preventing tne selector from 
£»e-ec^ing i± tne xead snould become grounded. 

selectors t forTch r -?m J-“® finder seleotors *>r a group exceeds 40 
rtth tm £00 p „u * lines, the starting circuit shall be equipped 

wired and V !4 ltu :? r selec “0f3. Figure 2 shows these selectors 
It wi’Tbe nnt P rl * r lin ®' fiD,ier selectors for each sub-group, 
selectors' V? 3ted , tha . c th ® ST ieads from the first IS line finder 

sr-2,^ 

tutor selector advance from terminals 2? a-»- -t-Knc - ■> 

. ■ bcimiiidis ce. At tms time the fi rc-f +>,,.00 

terminal a of 2-1 «£ ITL^tv 7* r ®^ in S “the-first 

. A o, or.d a-o area. The next call in this sub-group 
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will then start 17 selector, if idle, hunting -or the cal -ins 1®. 

Assume the last three brushes are resting on terminal xl of -he 
tiS arcs and the 26 line finder selector is idle. The operation^ 
the (SI-A) relay in the starting circuit closes a circuit from »*o - 
on its armature 5 , breu* contact of the (GA), and (0) relays. A-4 
brush and terminal 11, over the ST lead, through tne ore*. =^act of 
the (MB ) relev of the last or 25 7 ine selector in the sub-group, to the 
associated (LF) relay. The operation of the (GA^eig operate^ ^ ^ 
ffvv-A magnet through the. A-6 brush and terminal • x , . t , 

| Ur. a) re] a -r releases the STF-A magnet, advancing the brushes to the 
iS/o "Sinai 12. Ground on spare texmlnsl. 12 to 22 throng the 
A-5 brush advances the brushes of the selector until tne first «-r.e 
brushes are resting on the first terminal of tne A-l, A-2, and A 3 ar-s. 
While the selector is. advancing over the spare terminals, a tall at t.u 
time will be routed to the first selector through toe a- 4 brush and 
strapped spare terminals by the strap to terminal 1 of the A 1 are. 

44. The number of line finder selectors for a sub-group may thus be arranged 

by changing the necessary strapping on the selector arcs. Tne^pe.atio- 

for the emergency selector for sub-group and tne regular am jsl 

gency selectors for sub-group ”B M are similar. 

A NOTHER S5.tECl?0O 5^1MS^-J P HmL ts T&Qi -Qg 

45. When the (ST-A) relay operates on a regular call, gr ocmd i^conneoted 

to the line finder circuit over lead X so that when iL (J) ^ 

nrer-tes 3 1 is held onerated through its outer winding from - * 

?he frratu^e of the (SL) relay. This locking circuit prevents tne 
(®) ^lay from releasing, should a selector return tc . normal while a 
• call is going through, until the call is safely started. W 
possibility that, a circuit may have been closed from g-Ou.a^ on ; 
t itg ( cfp_.t ') -reTay, through the make contacts oi seve y ) ^ 

Svs to tn LF) relav delated with some other line finder, our the 
p’r avii*i starting circuit not having had time to operate and 
optn theVlead. Thus if an intermediate (®) relay reieaseo.ye^to 
the associated line finder selector returning to ^ - 

ground on ?heVl lead and operate a second (LF) relay, thereby aW*- 
ing two line finder selectors for the same ca^l. 

ffBSTIPG LI BE FIBBER SELECTORS 


46 , 


This circuit, which is shown associated with the starting 

Ssrthf“ comected to - 

get her. 
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47. XJhen the 3.84 plug (shown on the line finder circuit.) is inserted in 
...... the TEST jack of the line finder under- test, the ST and ST-1 leads' are 

connected together. The 10.00 ohm winding of the (LF) relay is dis- 
connected from the break contact of the (MB) relay., and connected to the 
make contact of the (C) relay in the starting circuit through the strapped 
ring and sleeve of the TEST plug. Mien the plug of the test .box cord is 
inserted in either 159, test jack, the (A.) relay operates from ground on 
the sleeve of the test box cord. The (A), relay is. quick in operating to 
precede the (TP) relay in' the trip circuit bn a simultaneous call. The 
(A) relay operated, opens the circuit through the 700 ohm windings of the 
(TP) and, (TP-1) relays in the trip circuit and .connects ground to the 
winding of the (3) relay, which operates. This circuit is traced from 
ground on the right inner armature of the (A) relay, winding .and break 
contact of the (P) relay, break contacts of the (ST-A) and fST-B) relays, 
to battery on tho armature of the. STP-G magnet when the previous step of 
the G distributor selector has been completed. The (.B) relay is slow in 
operating to prevent a call which has just reached the ‘(ST-A) or (ST-B) 
relay from being interrupted and there being the possibility of two' 
selectors arriving on the test' line. The (B j ‘ relay operates, (a) locks to 
battery on its make contact, (b) operates the (C) and (Cl) relay from 
. ground on its armature, through, the “break contact of the ‘(E) relay, (c) 
closes the ring side of a loop through the test box, which operates the 
(L) relay associated with the test line'. The (C) relay operated (a) 
transfers the circuit for operating the (ST-A). relay in the starting cir- 
cuit from the G distributor selector bank, (b) opens the normal ST lead, 

(c) closes the circuit through the (LF) relay and' TEST jack to the make 
contact of the (ST-A) relay, as hereinafter described, (d)‘ opens the 
operating circuit for the (ST-B) relay, which would otherwise operate 
and lock on a call within the last 10 lines in- the groups The (Cl) re- 
lay operated, (a) closes a circuit for operating the (TP) relay in the 
trip circuit from battery on the armature of the STP-G magnet, (b) con- 
nects the K lead of sub-group "A” with the, K; dead of sub-group "B", thus 
■connecting the K commutator segments of all the selectors of both sub- 
groups together, (c) connects the Y lead of sub-group "A" with the Y lead 
of sub-group ”B”, so. the. (GA) relay will be operated by a selector in 
either sub-group, . '' ' ' ' ’’ 

48. The (L) rel^y of the test line operated, in turn operates the (BA) 
relay. The (BA) relay operated, operates the (TR) relay through its 

700 ohm winding over the same circuit as described in paragraph 9, except 
this time through the make contact of the (GI) relay, the (A) relay 
being operated. The (TR) relay operated, functions as previously des- 
cribed and locks in a circuit traced from ground through its 600 ohm 
winding and make contact, make contact of the (C) relay, break contacts 
of the (CA) and (SB) relays, to battery through the winding of the (ST-A) 
relay, which operates. The (ST-A) relay operated, functions as described 
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in paragraph 9 and in addition closes a circuit operating the (D) re- 
lay* The circuit for operating the (LFj relay of the line finder cir- 
cuit under test is traced from ground on the armature and inner make 
contact of the (ST-A) relay, through the break contact of the (GA) re- 
lay, make contact of the (C) relay, sleeve and ring of the TEST jack 
and plug in the line finder circuit , to battery through the 1000 ohm 
winding of the (LF ) relay. The (LF) relay operated, starts the 
selector hunting for the battery on the H terminal of the test line, as 
in the case of a regular call. With the exceptions already stated, 
the line, trip, starting, line finder and district circuits function 
as for a regular call. 

49. When the (ST-A) relay operates, the circuit for operating the (D) 
relay is traced from ground on the armature and outer make contact of 
the (ST-A) relay, break contact and winding of the (D) relay, to 
battery on the armature of the (B) relay. The (D) relay operated, locks 
to ground on the armature of the (A) relay. When the (ST-A) relay re- 
leases, the (E) relay operates from ground on the left inner armature 
of the (ST-A) relay, make contact of the (D) relay, to battery through 
the break contact and winding of the (E) relay. The (E) relay operated, 
(a) locks to ground on the armature of the (A) relay, (d) releases 

the (C) and (Cl) relays, thereby restoring the starting circuit to 
normal, (c) closes the circuit from battery on the armature of the STP-G 
magnet, which was opened by the operation of the (A) relay and later 

. closed by the operation of the (Cl) relay, through to the 700 ohm wind- 
ings of the (TR) and (TR-1) relays. When the plug of the test box 
cord is removed from the test jack, the (A) relay is released, releas- 
ing the B, D and E relays, thereby restoring the test circuit to normal. 

TELL TALE - LINE FINDER SELECTOR 

50. Should the selector travel to the tell tale position while hunt-^ 
ing, due to the multiple brush not being tripped, the (Fj relay remains 
operated through its outer winding. Ground on the X commutator brush 
and segment is thereby connected to the lead ”To Tale Circuit 11 , giving 
a visual signal to the attendant. As the Ff commutator segment is open 
at tell-tale, the district is prevented from advancing from its normal 
position. The selector in this case is restored to normal manually 

by the attendant. V 

51. Should the selector travel to the tell-tale position while hunting, 
with the multiple brush tripped, a circuit is closed from battery in the 
trip circuit through the 500 ohm winding of the (0) relay in parallel 
with the 500 ohm resistance, make contact of the (BA) relay, terminal 
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of the K comb at the top of the multiple bank, H multiple brush of the 
line finder selector, outer contacts of cam Y, winding of the ( H ) re- 
lay, to ground on the armature of the (DS) relay, operating the (0) 
and (tj) relays. The (0) relay operated, opens the locking circuit of 
the (K) relay and the (ff) relay operated, releases the (LF) relay, vhich 
in turn releases the (F) relay and UP magnet. The (P) relay released, 
opens the circuit through the tell-tale alarm and connects ground through 
the X commutator brush and segment to battery through the 1000 ohm wind- 
ing of the (PS) relay, which operates, in turn operating the DOW magnet, 
restoring the selector to normal.' The receiver at the calling station 
being still removed from the switchhook, the (I) and (BA) relays are 
still operated and the call again goes through as described under 
"ORIGINATING GALL”. 

T5LL-TALU DISTRICT SELECTOR 

52. Should the selector travel to the tell-tale position during brush 

selection, ground on the X commutator, brush and segment is connected 
through, to cam B, to battery through the H magnet, advancing tne switch 
to position 8. Under this condition ground is disconnected from the 
SC lead in the sender, releasing the ( GH ) relay and the district remains 
in position 8 until it is restored to normal manually. If tne district_ 
goes to tell-tale during group selection ground on the X commutator ad- 
vances the switch to position 8. In position 8, ground on the SC lead 
holds the (CH) relay operated which, in turn operates the (L) relay, ad- 
vancing the switch to position 9. The (CH.) and (L) relajrs remain oper- 
ated and the district remains in position 9 until it is restored to nor^ 
mal manually. 

52. If all the trunks in the group are busy, the district selector, 

while trunk hunting in position 7, will travel to the top of the group and 
rest on the ^overflow As the sleeve terminal at oven low is 

open, the (L) relay releases, in turn advancing the switch to position 
8*1 In position 8, the (L) relay re-operates from ground on the armature 
of the (CH) relay, advancing the switch to position 9. In position 9, a 
circuit is closed from ground on the 2 commutator brush and segment, 
through the upper contacts of cam K, to battery through the R magnet, 
advancing the switch to position 10. In position 10, a circuit is closed 
from ground on the 2 commutator brash and segment, through the upper outer 
contact of cam K, lower inner contact of cam L, to battery through the 
1200 ohm winding of the (L) relay, operating the (L) relay. Tne (L) re- 
lay operated, locks through its 1200 ohm winding and make contact of the 
same ground, through the upper outer contact of cam L, advancing tne 
switch to position 14, from ground on cam M. As the switch advances 
from position 13, the (L) vsls# releases, and in position 14 advances 
the switch to position 15. The release of the (L) relay also releases 
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the ( 01 ) relay, disconnecting the sendee fro^ tv 

With the switch in nosiMoi t~ t ; he dlstrict circuit. 

laueous Tone Circuit” over lead C ^ZrV co irom tIie "^iscel- 

caci G, winding of thP L”-? * condenser, upper contacts of 

lower inner coitr+s of CCxi * 2 Mo? * C0nden3er , upper outer and 

upper inter- Sf-f of f ?’ ^ °° ntaots 0f «“ •» lower outer and 

on* cam l.'Vt^e ^ tLrofo'e ZLTin'^ ? ™ to ^ 

peat ing coil, thus causing the tf ° S f? re ' 

t-he caning subscriber, te the e'c^or t ^ tc 

placed on the switcttiook the ? cabling station is re- 


0 CO IP yjTPTOP 

54 ‘ conditioner 0 - f ,ff-" 0 " co T tttator *«»*»* is to maintain an idle 
seiecforho- h m u.. .ijii overflow terminals, so that more than o^e 

tor reLh^ , at ° CS tta8 « ctherwiae the first selec- 

"7*° T - i0uld mske the sleeve multiple terminals hu-sv 

, ^aa-sing succeeding selectors to continue upward into the r®yt /# 

fh”| hh runks l. ?he "°" °o»atator segment is open at overflow," but 

at^ert'^etH^r 8 * ’?° th tte ”° K “ d ^ ^shOB are permanently 
i I t f ther ^ wired to the multiple sleeve brush. When *~v. e S e- 
le-cor is at overflow, t^ 0 ”0’* ccwimit - •'tor . . . v/ ' 1 ^ 

(d^d) s'-P'Tr-nt ' +.-T' , U commucctor bm&h is resting on an open 

J ^ nt as the busy ground is fed through the ”0" commute- 

tor oar only, this arrangement maintains a non-busy fond it ion cnthe 
••:• h eeVa te ™ inals - «*» necessary so combihb two or more hol° of tranks 
tne multiple sleeve overflow terminals between the oornMned gfuns fe ’ 
made pc-imanently busy by being connected to ground. As the ” 3 " comnuf»toi 
Z if 0i Th at 0verflow > ths W relay, is fold operated at this" 
next group. * C ° r therefors huIlts P® 8 * t:i e "made busy” terminals into the 

TERMIHATim GATT. 


55 . 


of afidle lirfaffff f the tip ’ riE « ^sleeve terminals 

the f if iff -t- multiple, battery through a resistance in 

1 “h 1 “ 4lt 1£ c °hnected over the sleeve lead S, to ground throueb 

the both windings of the (00) relay on individual lines and fhe if f 

the (C0) a r?ir P ° f COnsecutive liaes - J or through the 100 ohm winding of 
f! J ° n 311 iEtermediate liae Of a ’group of consecutive liVs. 

f roi t-rffn Z ’ ! 1S ° 0nneCtS the (U relay battery bridge from 
C.osc the t^p and ring of the line circuit. Vinen- the final selec+or 

returns to normal, the circuit through the windings of the (CO) he^v 

opened, releasing the relay and restoring the circuit to lortal * 
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